Expressions are obtained for the integrals r"\ ^ni^n\e\p , s ,,,, /l -cos \e\p for arbitrary real values of "\", and p -1,2.
are of a sufficiently general, standard type that one would expect to find them in almost any table of integrals or other reference work (e.g., [1] , [2] , [3] ). However, a comprehensive search by the author has disclosed that (with the exception of (1) for integer "X"), these integrals are conspicuously absent from the literature. Should any one of the above integrals arise in a practical problem (as well they might) one would, in the absence of a closed-form expression, be inclined to evaluate it either numerically or in series. However, as will be shown in the following sections, this is not necessary, as such a closed form does exist, and can in fact be found in terms of the logarithmic derivative of the gamma function, ^(z).
2. It is evident that 1^ and J^ satisfy the recurrence relations
with ñ1) = A1) = 0,7j(1) = 7r/2, /p) = ln(2), from which we easily obtain, by induction, that for integer values of X = n > 0, 3. For p = 1 and noninteger values of "X", the integrals (1) and (2) The integral around this contour must be zero, since the integrand has no singularities within it, and is single valued throughout.
On the arc constituting part I of the contour, z = e'e, and integration gives
On the portion from z=z to z = 0,z = ye1'"!2 (0 < y < 1), and hence integration along this segment gives As an exercise, the reader may verify that, when X is an integer, (11) reduces to the previously obtained relations (5) and (6). In this regard, the numerous identities dealing with the ^-function of rational argument found in [3, Chapter XXIV] will prove helpful.
5. The Integrals/*2* = /J/2(an X0/sin 0)2 dd, /<2) = /J/2((l -cos X0)/sin SfdB.
The first of these integrals, according to [1, formula 3.624(6) is equal to ( 
19) M
Although it is not so stated in the above reference, this result only holds if X is an integer. For noninteger values of X, the integral can be evaluated in the following way: We have <*» f-r mr*° -id cosX</> d0.
COS0
Consider the more general integral 
